Buffalo Development Project, Bangladesh Livestock Research Institute, Savar, Dhaka, Bangladesh This study attempts to estimate the income from native poultry production and analyze the efficiency of resources used covering three coastal districts of Bangladesh namely Noakhali, Patuakhali and Satkhira. A total of 180 poultry rearers were selected from different villages of the districts using purposive sampling technique. Primary and secondary data were collected and analyzed following a combination of descriptive statistics, sensitivity analysis, statistical model and mathematical technique. Gross and net returns per household per day from native poultry rearing were estimated at Tk. 34.04 and Tk. 27.93, respectively. The undiscounted benefit cost ratio was 5.57, implying that this enterprise is highly profitable. Moreover, the contribution from poultry rearing to total income was 8.25 percent. Sensitivity analysis shows that the gross margins and benefit cost ratios were strongly influenced by the factors such as the cost of inputs, price of outputs and poultry inventory. Multiple Regression model revealed that almost all variables were influenced income from native poultry farming except rearing cost. Increasing returns to scale was found which indicates that there was bright prospect to earn more through the use of more inputs in the production process. Finally, a number of problems faced by the poultry farmers were identified and some suggestions were recommended accordingly.
Introduction
Poultry farming has emerged as one of the most flourishing and promising agribusiness avenue in Bangladesh. Though poultry farming was not considered as an important occupation in the past; in recent years, commercial poultry farming is getting more and more popularity in response to the wide market opportunity. It contributes significantly to the welfare of the population at both household and national levels by: meeting human needs for dietary animal supply; providing income to farmers through sale of meat and egg; using the by-product wastes of poultry as feed for the fish farming; expanding more job opportunities for the unemployed people and alleviating poverty in the shortest period of time. Overall, the annual average growth in poultry production from 2005 to 2011 was 3.7% (BER 2011) . This indicates an increasing demand for poultry products as a result of economic growth and higher income. The poultry population and its consequent output production are shown in Table  1 . The Second Five Year Plan (SFYP) and Department of Livestock Services (DLS) projected the requirement and availability of livestock products up to 2021, where it was shown that egg production should be increased by 274% in the year 2013 and 114.9% in the year 2021 from the base line year 2008 (SFYP 2009 ). To achieve the projected demands for meat and eggs, strategic plans will have to be required to 1.5-1.8 times increase in the production in the years 2020 and 2030. In Bangladesh, over 30 % of the net cultivable area is in the coastal region (Miah, 2010) . Majority of the people in coastal areas are involved in crop cultivation, fishing and they remain frequently unemployed due to tidal flooding and other natural disasters which results food insecurity in the areas. But now-a-days, crop land are gradually converted into non-crop agriculture due to expansion of water-logged areas, expansion of shrimp culture, poultry farm, high market price of poultry, and so on. Poultry rearing is a supportive activity in the coastal areas and land involved in poultry farming have been increased 20 to 30 times more than the previous decades (Miah 2010) . Besides, farmers in some parts of the coastal areas are also incorporating native poultry rearing on scavenging basis along with crop farming. Rahman et al. (2009) found that rearing of poultry gives maximum return with minimum cost. Moreover, poultry production in the coastal districts of Bangladesh provides self-employment for landless and small farmers, especially for women.
As poultry production provides maximum return with minimum expense, very small area of available land can be well utilized for poultry farming in a highly populated country like Bangladesh. Thus, it has a great prospect to swell poultry production in the country. Moreover, to improve poultry productivity and increase meat and egg production as well as availability of these products to the farm families, different types of native chickens are reared by the rural households in our country for subsistence purpose. Considering the fact, this study attempts to provide the information about the coefficients of income generated from native poultry rearing as well as the efficiency of resources used. Such information can be of good use by the policy makers in order to improve the overall livelihood status of rural poor small farmers. The overall objective of the study is therefore to estimate the income from poultry production and measure resource use efficiency of the relevant factors.
Materials and Methods
Study areas were selected from five Upazilas of three coastal districts namely Noakhali, Patuakhali and Satkhira. From each district, at least one Upazila was purposively selected as the study location considering the concentration of poultry rearing. The selected Upazilas were Hatia and Subornochar under Noakhali district, Kalapara under Patuakhali and Tala Upazila under Satkhira district. A total of 180 poultry farmers were interviewed for the collection of necessary data and information who were involved in native poultry rearing (60 farmers from each of the three districts). Purposive sampling technique was followed for selecting these respondents. Field survey method was followed to collect primary data for one year of operation. Data were collected from respondents by using semistructured interview schedule. Secondary data and information were also collected and discussed for this research from different handouts, reports, publications, notifications, etc. For analyzing the data, a combination of tabular and mathematical techniques were used to achieve the objectives and to get the meaningful results. In addition, sensitivity analysis was used to assess the effects of adverse changes of the relevant factors. The multiple regression model was used to determine the effects of key variables. To identify the most important variables of poultry rearing, the following specification of the model was made:
The model was transformed into following logarithmic form so that it could be estimated by the ordinary least squares (OLS) method: Moreover, mathematical technique i.e., marginal value product (MVP) and marginal factor cost (MFC) comparison was done to measure efficiency/inefficiency of the resources used in rearing poultry. = Production coefficients of the respective variables; and Ui = Error term.
Results and Discussions

Profile of the Respondents
All the family members of respondents household were classified into four age groups. It can be seen from the Table 2 that average family size was estimated at 4.56 persons, comprising 2.49 males and 2.07 females which was higher than the national average (4.5) of the country (HIES, 2010) . This fact quite reliably depicts the existence of population pressure among the In this study, farm size of poultry farmers was estimated by using the following formula:
Average farm size = Homestead Area + Owned cultivable land + Rented/mortgaged/ leased-in + Area under pond + Pasture land -Rented/mortgaged/ leased-out land. Table 3 reveals that about 17 and 53 percent of the respondents' total land was used as homestead area and cultivable land, respectively. It was also found from the survey that most of the male respondents (60%) had agriculture as principal occupation. Poultry rearing was considered as supplementary activity for small farmers. 
Profitability of rearing native poultry
On the basis of full cost, per household per day cost of native poultry rearing was estimated at Tk. 6.11 and on the basis of variable cost estimation, this cost amounted to Tk. 5.79 (Table  4) .
Interest on operating cost was charged at the rate of 12.00 percent per annum and was estimated for the duration of 12 months. This cost was Tk. 0.33. Gross returns and the net returns per day from poultry rearing were estimated at Tk. 34.04 and Tk. 27.93 respectively. The benefit cost ratio was 5.57, which indicates that poultry rearing was profitable in the study area. It is also revealed from the table that human labor costs comprised the highest percentages of total costs. Timely feeding and taking care are the most important efforts to increase poultry production and profitability.
Employment generation through poultry rearing
Both women and children are involved in poultry rearing especially, the women in rural areas are directly involved in home-based activities to strengthen income generation through poultry rearing.
All of the respondents equally admitted that women and children were mostly involved in poultry rearing. Women participants agreed that male counterparts had slightly less involvement in poultry rearing. It is revealed from table 5 that, on an average, male members spent about 3.10 hours a month on poultry rearing, while the female members spent 11.30 hours a month over the study regions. Average total working hours employed in poultry shed cleaning and taking poultry in and out were 5.16 and 4.77 hours a month, which constituted the highest working hours.
Annual income of poultry rearing farmers
Income sources were classified into three major categories, which are: farm income, non-farm income and income from other sources of income. Table 6 shows that the overall farm income was estimated at 83.23 percent for the sampled farmers. Contribution of crop farming was the highest to their farm income and it captured 33.58 percent of the total annual income. Moreover, income from poultry rearing is the third highest and its contribution to farmers' gross income was 8.25 percent. Many of the farmers were involved in agriculture labor selling, rickshaw pulling, small trading and attractive business. About 15.97 percent of the total annual income was contributed from the non-farm sources. Thus, poultry rearing could be sustainable avenue for employment creation, income generation and maintaining household expenditure. 
Sensitivity analysis
Sensitivity analysis is a technique to assess the effects of adverse changes on a project.
Reworking an analysis to see what happens under the changed circumstances is called sensitivity analysis (Gittinger 1984) . A simple method of sensitivity analysis was used by Talukder and Uddin (2000) to vary the magnitude of the more important variables, single or in combination by a certain percentage and then to determine how sensitive the result is to such changes. Therefore, changes in the parameters of the model were made in the way that adversely affects the net benefit. For the simplicity of analysis in the study, following assumptions were considered: i) 10 percent increase in cost of inputs, price of output remaining unchanged; ii) 10 percent decrease in cost of inputs, price of output remaining unchanged; iii) 10 percent increase in output price, cost of inputs remaining unchanged; iv) 10 percent decrease in output price, cost of inputs remaining unchanged. The results of the sensitivity analysis considering the above assumptions are presented in Tables 7 and 8 . Table 8 shows that 10 percent increase in output price enhanced gross margin, net return and BCR by 11.0 percent, 11.1 percent and 20.0 percent, respectively and 10 percent decrease in output price declined gross margin, net return and BCR by 12.0 percent, 12.2 percent and 9.9 percent, respectively for native poultry rearing.
Production function analysis
Multiple Regression model was used for estimating the coefficient of income generated from rearing native poultry. Ten variables were identified as key contributor to the production process. The results of estimation of the model for native poultry rearing are presented in Table  9 .
Interpretation of the estimated model
It was found from the production function analysis that year of schooling, income from other sources, training and vaccine and medication were significantly affected gross returns of native poultry production.
Year of schooling (X 2 ): It is evident from Table 9 that the coefficient of the year of schooling was estimated as 0.148 for poultry which was significant at 1 percent probability level. Thus, there was a positive relationship between year of schooling of the respondents and gross return. That is, 1 percent increase in the year of schooling of the respondents, on an average, led to 0.148 percent increase in gross return for poultry rearing farmers, holding other variables constant.
Income from other sources (X 8 Table 9 . Estimated values of coefficients and related statistics of Multiple Regression model ): In case of income from other sources, the coefficient was 0.062 for the sampled farmers, which was significant at 10 percent probability level. Thus, there was a positive relationship between income from other sources and gross return. That is, 1 percent increase in income from other sources, on an average, led to 0.062 percent increase in gross return for poultry rearing, holding other variables unchanged. Vaccine and medication (D ): The estimated value of the coefficient of training was 0.179 for poultry rearing farmers which was significant at 5 percent probability level. This implies that the respondents who received training got 17.90 percent more income than the respondents who did not receive training. Value of adjusted of the model was 0.757, which indicated that about 75 percent of the total variation in gross return under poultry rearing has been explained by the variables included in the model. In other words, 25 percent of the total variation in the gross return is unexplained due to the variables which were not included in the model. (Table 9) . Here, the term adjusted means adjusted for the degrees of freedom (Gujarati, 2003) . This value indicated that about 71 percent of the total variation in gross return under poultry has been explained by the variables included in the model considering the degrees of freedom.
Explanatory variables
F-value: The F-statistic was estimated for overall significance of the estimated model. The F-values of the model derived was 4.724. This value was highly significant at 1 percent probability level implying that all the explanatory variables included in the model were important for explaining the variation in gross return for poultry rearing.
Returns to scale (Σb i
Resource use efficiency ): The value of returns to scale was estimated as 1.412, which indicates that if all the inputs specified in the model were increased by 1 percent, the gross return of poultry rearing would increase by 1.412 percent.
Marginal value product (MVP) of any resource depends on the quantity of it already being used and on the level of the other resources with which it is combined in the production process (Heady and Dillon, 2003) . (MVP) is obtained by taking resources such as year of schooling (X 2 ), land holding of the respondents (X 4 ), number of livestock enterprises (X 5 ), working hours (X 6 ), rearing cost (X 7 ) and income from other sources (X 8 ) as well as return (Y) at their geometric mean (Dhawon and Bansal, 1977) . The estimated MVPs of different inputs are presented in Table 10 .
The table shows that the ratios of marginal value product (MVP) and marginal factor cost (MFC) for the variables of year of schooling (X 2 ), land holding of the respondents (X 4 ), number of livestock enterprises (X 5 ) and income from other sources (X 8 ) were greater than unity indicating that more return may be obtained by increasing the use of these resources. But this ratio for rearing cost (X 7 It was observed that the ratios of MVP and MFC of all the inputs were not positive. These inequalities indicate that the farmers in the study area have failed to show their efficiency in using all the resources. It is, therefore, concluded that poultry rearing farmers in the study area have scope to attain full efficiency by reallocating the resources.
Constraints and opportunities in native poultry rearing
Limited coverage of veterinary services, inadequate capital, high price of poultry feed, lack of scientific knowledge, restriction of breeds etc.
are the main problems faced by the poultry rearing farmers. They also provided some suggestions to overcome the constraints such as provision of training facilities, expansion of credit facilities, supply of adequate feed at subsidized price, facility of proper veterinary care and health services, etc.
Conclusion
Native poultry rearing in coastal areas have been practiced for a long time at a small scale for multipurpose activities. The study revealed that the benefit cost ratio from native poultry rearing was 5.57, which indicated that poultry rearing is profitable venture that enhanced farms monthly net income by 58 percent. The more benefit could still be harvested through training to the farmers on improved process of poultry bird rearing. The sensitivity analysis shows that the gross margins and benefit cost ratios were strongly influenced by the factors such as the poultry inventory, cost of inputs and price of outputs. The production function analysis indicates that the important inputs for poultry rearing are training of the respondents regarding poultry bird's health management, timely vaccination and medication along with adequate delivery of vaccines to the keepers. Most of the regression coefficients, i.e., year of schooling, income from other sources, training of the respondents, vaccine and medication etc. had positive and statistically significant value for poultry rearers with higher MVPs which indicates that farmers can increase gross returns by increasing the use of these resources. Though now-a-days native poultry farmers are facing some problems but the higher returns from poultry rearing will depend upon successfully overcoming such constraints. Finally, it may be concluded that subsistence poultry rearing could be encouraged in Bangladesh as an effective means for income generations and employment creation, especially for women in the coastal regions which will ultimately reduce poverty and improve overall livelihood.
